Abstract. -In Computer Aided Design (CAD) permanent magnet materials are assumed to be either magnetically isotropic or ideally anisotropic. In this paper we present a new calculation of the reversible and irreversible processes which are analysed on the basis of a simple texture function.
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Introduction
For CAD, in most of linear problems permanent magnets are described with a scalar susceptibility i.e. M = xH. In fact, most of permanent magnets are anisotropic, then the susceptibility must be represented by a tensor: xll and x22 are the susceptibilities along the easy axis and along the difficult axis respectively. Sintered permanent magnetscan be considered as an assembly of independent grains. Hysteresis loop of a single grain measured along the easy axis c can be described with a good approximation by a rectangular curve (Fig. 1) . -4long the difficult axis, the magnetization curve is linear, with a slope Ms / HA (Fig. 1) where Ms is the saturated magnetization and HA = 2K1 /Ms the anisotropy field. Assuming that all the grains have their easy axis parallel, the susceptibility tensor is then equal to [I] : In fact, as shown for instance in [2] , the c axes of the grains are not exactly parallel. Their angular distribution around the mean orientation axis Z can be represented either by a Gaussian function or by the function P 2 ( 0 ,~) = -+ ' cosnOg~ [3] where 2~. Ogz is the angle between the c axls of the considered grain and the Z axis. a or n are determined by X-ray diffraction. The misorientation of the grains modifies the susceptibility tensor [XI .
Analytical formulation of the susceptibility tensor: linear problems
Let us consider a grain whose c axis is at an angle O, H from the direction of a field H. When 0 ,~ is not equal to zero, under an applied field, the magnetization rotates from the c axis toward the axis of the field.
When [HI << HA, the angle O between c and M is given to a first approximation as:
The magnetization along the field is Ms cos (O,H + 0) ; thus the reversible susceptibility along the field is to first order Taking account of the distribution P 2 , the susceptibility tensor is:
Note that when the orientation is perfect (n = co) this tensor is the one obtained by Zijlstra [I] which can be used in CAD pakages in linear cases in order to calculate permanent magnet devices (NMRI); the description of a magnet within this model is valid as long as the recoil curve is reversible, i.e. IHI << I H, I (H, is the coercive field of the magnet). 
Irreversible susceptibility: approach to non linear problems
When the field approaches Hc, a complete descrip tion of the demagnetization curve, for any angle OH, is necessary The reversible part of the magnetization curve corresponds to the description of section 2. The irreversible part results from the different coercivities associated with the misorientated grains. In a previous study [4] it was shown that the coercive field hc of each grain obeys the Kondorsky law: hc ( O g~) = hc (0) / cos O g~.
We assume now that the distribution of coercivitv in the magnet results only from the angular distribution of grain orientation, i.e. hc (0) is the same in each grain. The irreversible contribution to the magnetization is: where a (n) represents a reduction factor such that 
Magnetization curve along H
Assuming to know i) the complete demagnetization curve along the easy axis MI,, ii) the transverse susceptibility x l (supposed to be constant (i.e. XI = x22)), it is possible to obtain the complete demagnetization curve along H, Me, (H) for any OH.
As a result of section 3, we can say that any ir-, reversible process which appears at H on the curve MII (H) , appears at H / cos ( a (n) OH) on the curve Me, (H) . Then Me, (H) can be expressed as:
Me, (H) = MI( ( H cos (a (n) OH)) cos OH+ +zl H sin2 OH. (10)
These calculations are compared to experimental data obtained on a NdFeB Refema 35* magnet (Fig. 3) . X-rays analysis shows that n = 16 (a = 14') .
The sample was cut as a thin cylinder (4 = 10 mm, e = 0.5 mm) with the Z axis in the basal plane of the cylinder. The demagnetizing factor along any direction in the basal plane is < 0.04. The agreement is excellent, which illustrates the validity of the model. 
